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Abstract 
__________________________________________________________________ 
This research aims to: 1) know the better learning model in developing science concept comprehension in science 
application course, that is learning model of project based learning or direct learning in ELEMENTARY 
SCHOOL EDUCATION PROGRAM student of 3rd semester on Science Application course and 2) to know 
the influence of student skill In making the media towards understanding the concept of science. This study uses 
quasi experimental design. The population of this research is 3 semester students of ELEMENTARY SCHOOL 
EDUCATION PROGRAM UMK with 3H class sample as experiment class and class of 3G as control class 

determined by random sampling. In the beginning, both classes were given pretest, then the PjBL learning 
treatment in the experimental class and direct learning in the control class. At the end of the meeting, the two 
classes are given postes for analyzed improvement and hypothesis testing. Hypothesis test is done by data 
analysis using inferential statistic that starts from homogeneity test, normality test, gain test, t test and simple 
linear regression test. Based on the data analysis, it is known that the average value of the conceptual 
understanding of the experimental class is better than the control class. In addition, based on gain test it is known 
that the improvement of understanding of experimental class concept is 0,49 (medium), while control class 

increase equal to 0,29 (low). Furthermore, based on the regression test, the equation obtained Ŷ = 1.047 X - 4,36 
and obtained the correlation coefficient between the skill of making the media with student concept 
understanding (rXY) of 0.42 which means there is a positive relationship between the skill of making the media 
with the understanding of student concept. In addition, based on data analysis, obtained coefficient of 

determination (r2) of 0.18 which means that 18% understanding of concepts influenced by the skill of making 
media, while 82% influenced by other factors. 
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INTRODUCTION 

 

Quality educators are the key of nations’ 

civilization. A professional and high-quality 

teacher can shape the future generation with 

good competence and competitiveness. 

Besides, entering the era of ASEAN Economic 

Community (AEC) makes the development of 

science education is very influenced by the 

development of science and technology which 

is taught formally at school. The challenge of 

higher education especially educational 

institution in preparing quality and competitive 

teacher is getting higher. One of the efforts can 

be done through developing learning model for 

the students which develops students’ 

hardskills and softskills. Science literacy skills 

can represent the hardskills and softskills of the 

students. Since, science literacy is the ability to 

understand science along with its application in 

daily life. This literacy copes the ability of 

students in solving problems based on scientific 

skills.   

Based on the data of PISA OECD 

(Programe for International Student 

Assessment-Oganisation for Economic 

Cooperation and Development) in 2015, there 

were measurement regarding science literacy 

among countries. Indonesia was still placed on 

lower area in which 56% students were in the 

level 1, 31.7% were on level 2, 10.6% on level 

3, 1.6% on level 4, 0.1% on level 5 (OECD, 

2016). It showed that Indonesian students’ 

achievement on science was still low, 

eventhough there was an improvement of the 

score from PISA in 2012. This problem was 

caused by the learning of science which was 

not directed to the development of science 

literacy. However, science literacy was not 

understood perfectly by teachers. In terms of 

content, the learning process of science still 

emphasized on the memorization, thereby, the 

students did not understand what they learn; 

they only know it in glance instead (Jufri, 

2013). 

Ideally, teachers of science should teach 

science comprehensively. Science consists of 

some components: products, process, 

application, and scientific behavior. Somehow, 

science learning only teaches science as a 

product instead of including the process, 

application, and scientific behavior. By 

acknowledging scientific process, college 

students can obtain, develop, and apply the 

knowledge of procedures, mindset, problem-

solving, and behavior of science.  

Based on the previous research by 

Fakhriyah, et al (2017), science literacy level of 

Elementary School Education program in 

UMK were 66.2% students were in nominal 

level and 33.8% students were in functional 

level. Based on the data, students already have 

the concept to relate science with other 

discipline. They are able to write scientific 

terms despite having misconception. 

Meanwhile, 33.8% students understand theory 

and able to explain the concept correctly. 

Nonetheless, they have limited understanding 

in connecting concepts to their own opinions. 

In Wena (2014), some of the students opine 

that scientific concepts is very difficult. The 

understanding of scientific concept is an 

important step for students to construct their 

understanding deeper. Understanding scientific 

concept is a process where students suppose to 

understand concept, situation, and facts to 

solve problems in their environment. 

Therefore, teachers will be considered success 

in scientific process if they are able to change 

learning process which is initially less 

interesting, difficult, and meaningless to be 

very interesting, very difficult, and meaningful. 

In the end, students will see science as their 

needs, not as a force to them. 

To upgrade the result of science literacy’s 

measurement in the aspect of content as well as 

to prepare future elementary school teacher 

which have good competence and skills, there 

should be a learning model which invites them 

to actively find concept, understand scientific 

concept, and build concept based on some 

experiences which were obtained from the data 

in the surrounding environment. By using 

Project based learning (PjBL), it is hoped to 

help students in improving science literacy of 

the students as well as handling misconception. 

Project based learning is a learning 

process focusing on the development of 

product or performance, where students do, 

review, or organizing activities, research, and 
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study in groups. It also trains students to solve 

problem and synthesize information. The 

project in the learning process is done in certain 

period with certain steps starting from 

preparation, deciding projects, planning, 

investigation, making reports, communicating 

the result of the research, and evaluation. 

Using PjBL, students will develop their 

potentials, critical thinking, and creativity. 

Thus, students will be actively involved in the 

learning process and making the learning 

process meaningfull with measured science 

understanding and optimum. It is supported by 

Santyasa (2008) that PjBL can improve 

students’ confidence, motivation to learn, 

creativity, and self-esteem.  

Wena (2014) opines that the focus of 

learning process in project based learning is 

involving students in activities of solving 

problems and other meaningful tasks. It opens 

the chances of students to work autonomously 

and construct the way they learn. It makes 

them able to produce something. Students can 

also directly develop their scientific 

understanding. By developing their 

understanding of scientific concept, students 

are hoped to be able to improve science literacy 

through project based learning. 

This research aimed to 1) unveil the best 

learning model to develop the understanding of 

scientific concept in science application subject, 

where the learning model of project based 

learning or direct learning of Elementary 

School Education Program in Semester 3 and 

2) to unveil the influence of the students’ skills 

in making the learning media of the science 

application subject. 

 

METHODS 

 

This research was initiaed with previous 

studies which obtained the literacy of 

Elementary School Education Program of 

UMK were 66.2% students were in nominal 

level and 33.8% students were in functional 

level.  (Fakhriyah et al, 2017). Hayati (2017) 

states that nominal level emphasizes on 

memorization. Thus, there should be further 

research of learnig model which can develop 

college students’ ability to think. 

Science literacy ability can be developed 

in 5 categories: 1) illiteracy. In this level, 

students do not only connect or respond a 

logical question of science. They do not have 

the vocabulary, concept, context, or cognitive 

ability to identify scienfic question; 2) nominal 

level. In this level, students have the concept to 

connect science and write scientific terms with 

misconception on their understanding. 3) 

functional level. In this level, students can 

develop the main concept correctly. 

Nevertheless, students cannot draw connection 

between concepts or having limited 

understanding. Students can remember theories 

or facts, but they cannot state their opinion. 4) 

conceptual level. In this level, students develop 

their knowledge to connect different disciplines 

to science. Students can also understand a 

problem, validate an answer, and analyze the 

alternatives of answers. Besides, students can 

use their concept to explain scientific 

phenomena. 5) multidimensional level. 

Students have the comprehensive 

understanding of science and able to connect 

and relate interdisciplinary explanation as well 

as own a scientific investigation’s procedures. 

It copes the philosophical, historical and social 

dimension of science and technology. Students 

can relate sciences, technology, and issues in 

the society.  

After obtaining the measurement of 

science literacy lebel, the researcher planned a 

research to improve students’ science literacy 

by using PjBL.  

This research is a descriptive quantitative 

research quasi-experimental design. This 

research objected to describe the application of 

project based learning to develop the 

understanding of science concept based on the 

content of science literacy for college students 

and to unveil whether the understanding of 

science concept based on the content of science 

literacy for college students is better after the 

application of project based learning to the 3 rd 

semester students in elementary school 

education program in Universitas Muria 

Kudus (UMK) focusing on Science Application 

subject. The population of this research was 3rd 

semester students of Elementary School 

Education program of UMK in the academic 
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year 2016/2017 with 3G class as the control 

class and 3H class as the experimental class. 

The class was taken using random sampling 

method since there was no any emercy class.  

The variables of this research were the 

understanding of scientific concept from the 

content of science literacy under the indicators 

of: 1) restating a concept, 2) grouping objects 

based on certain characteristics, 3) providing 

example and non-example of certain concepts, 

4) delivering concepts in different mathematic 

forms, 5) developing required condition of a 

concepts, 6) using, utilizing, and choosing 

certain concepts, and 7) applying certain 

solution to problems (Yusuf, 2003). The 

variable of the research was measured using 

test which is related to the aspects of science 

literacy’s contents.  

The instruments were analyzed with 

descriptive statistics analysis to measure the 

validity, reliability, difficulty, and item 

discrimination of the exercises. Then, it was 

assessed with inferential statistics to know 

whether the scientific concept based on science 

literacy is better to be applied using project 

based learning or direct learning to 3rd semester 

elementary school education program in 

science application subject. It was then 

assessed with simple linear regression using 

coefficient correlation and coefficient 

determination to know how far is the influence 

of students’ skills in making a project of science 

learning media to students’ concept. The 

project of the media should be made by the 

students were science comic, students’ 

worksheet, learning materials CD, herbarium, 

and properties for physics and biology. The 

media was assessed for students’ performance 

assessment. 

The proposed hypotheses in this research 

were: 

Ho1 : the average score of the understanding to 

science concept in the experiment class is 

lower or the same to the control class 

Ha1  : the average score of the understanding to 

science concept in the experiment class is 

higher or the same to the control class  

Ho2  : there is no any significant influence 

between skills of making media (X) to 

students’ understanding of concepts (Y) 

Ha2 : there is a significant influence between 

skills of making media (X) to students’ 

understanding of concepts (Y). 

RESULTS AND DISCUSSION 

 

This research is the follow up from the 

previous research. The researcher began this 

research by using the learning tools starting 

from syllabus, learning plan, students’ activities 

sheets, working instruments, and testing 

instruments. Before the instruments were used, 

all the tools were validated by experts to obtain 

valid tools. Based on the validation assessment 

from 2 experts, the score of the categories were 

very valid (88.5). After that, the instruments of 

the test were tested in small scale in 20% 

portion from the sample of the researches 

which were 19 students in 5th semester to know 

the validity, reliability, and item 

discrimination.  

After the analysis, the researcher took two 

classes as the samples of the research, which 

were 3G and 3H. The samples were chosen 

based on homogeneity test. The researcher 

assessed the homogeneity used F-test to ensure 

that both of the class came from the same or 

different ability. Based on the analysis of the 

data, F-score was counted as 1.73, meanwhile, 

the F-score was 3.21. Thus, two classes had the 

same level of intelligence. Then, the researcher 

determined the samples of the tests with 

random sampling to decide tha 3H as the 

experiment class (class with project based 

learning) and 3G as the control class (direct 

lecture). Before the treatment, both classes 

were given pretest. Experiment class were 

given project based learning with the project of 

making science learning media, while control 

class was given direct learning afterwards. 

Next, all classes were given posttest, hypothesis 

test, and simple linear regression test to know 

their improvement. Before the hypothesis, the 

the normality of posttest scores were measured 

with chi-square (X2). The measurement can be 

seen in Table 1. 
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Table 1. The Normality of Posttest Score 

Variation Experiment Class Control Class 

X2
count 24.02 14.46 

X2
table 11.07 12.59 

Criteria Normally distributed Normally distributed 

 

After obtaining the posttest score, both 

classes were measured to see how significant 

the improvement was. The description of gain 

test can be seen in Table 2.

 

Table 2. Gain Test 

Variation Experiment Class Control Class 

Average Pretest Score 63 69 

Average Posttest Score 81 78 

Gain Score 0.49 0.29 

Criteria Medium Low 

 

After that, the posttests were measured 

with t-test and simple linear regression test. 

Based on table 1, it is known that both classes 

had normal and homogenous distribution. 

Thus, the hypothesis test and t-test right side 

were done with the score of 2.39 and t table of 

1.99. The description of the data can be seen in 

Table 3. 

 

Table 3. Description of Data in the Right Side 

Variation Experiment Class Control Class 

Highest Score 85.80 85.20 

Lowest Score 60.44 56.78 

Total (n) 46 50 

Mean 81.30 78.39 

Variance (s2) 13.92 33.86 

Standard of 

Deviation (s) 
3.37 5.82 

t count 2.39 Criteria: average score of students’ 

understanding in the experiment class 

was better than the control class 
t table 1.99 

 

Based on Table 3, the average 

understanding of students in the experiment 

class was better than the control class. Besides, 

in the gain Table 2, the improvement of 

understanding from experiment class students 

was better than the control class. These t-test 

and gain test results were caused by the 

treatment to experiment class. Experiment 

class obtained science application learning 

model with project based learning, while the 

control class obtained direct lecture.  

PjBL is a learning model which focused 

on the concept and involved students to be 

active in the problem-solving activity to 

produce a real product (Wena, 2014). Before 

the students made the media, they understood 

the concept, analysis, and problem solving. 

They created new media which can be used by 

elementary schools students to discover 

scientific concepts which is close to students’ 

daily life (contextual). Fauziah (2010) states 

that the implementation of contextual 

approach in learning can increase students’ 

conceptual understanding. Besides, context, 

practice, and direct demonstration was a 

correct media for learning process, since it 

includes the visualization of abstract concept 

(Susilaningsih, et al., 2016). The media should 
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be made in different form than the media in the 

laboratory. They should also be based on 

inquiry. Sastrika, et al (2013) states that project 

based learning can imrove students conceptual 

understanding and critical thinking ability. 

PjBL is also proven effective to students’ 

psychomotoric skills (Muktisari, et al., 2016). 

Besides, Rakhmawan et al (2015) mentions that 

inquiry based learning can increase students’ 

science literacy level. Thus, if students’ 

understanding is improved, their literacy will 

be increased. It supports Lindawati et al (2013) 

that PjBL can improve students’ cognitive, 

affective, and psychomotoric ability.  

After knowing the average score of 

experiment students was better than the control 

class, a simple linear regression test was done. 

The analysis obtained the equation of Ŷ=1.047 

X – 4.36. The data can be seen in Table 4. 

 

Tabel 4. Regression Test to the Ability of Producing Properties to Understand Concept 

Regression Test Science Literacy 

Regression Equation Ŷ = 1.047 X – 4.36 

 

Meaning and Linearity of Regression’s 

Equation 

F count = 9.86 

F table = 4.06 

Criteria = Significant 

 

Coefficicent Correlation (rxy) and 

determination (r2) 

 

rxy= 0.42 

r2 = 0.18 

The test of coefficient correlation meaning  t count = 3.10 

t table = 2.02 

Criteria= Significant 

 

Based on Table 4, the data was shown X 

= 0 (the skills of making product was absent), 

thus, it obtained the score Ŷ of -4.36. It shows 

that Ŷ is not only influenced by skills to create 

product which is related to concept, but there 

were other influencing factors, such as 

motivation, interest, class environment, 

educational background, and personal skills. 

Agustina & Debi (2015) state that one factor 

which positively influence students’ 

understanding is educational background. 

Fakhriyah et al (2017) states that 66.2% 

students were in nominal level and 33.8% 

students were in functional level. The low score 

were originated from Elementary School 

Education Program students’ heterogenous 

educational background. Besides, Masfuah 

(2015) states that the influencing factors to 

students’ literacy was their personal conceptual 

understanding. Understanding of science 

concepts promotes students’ science literacy 

(Allchin, 2014). It means if their understanding  

 

 

of concept is good, their science literacy is also 

good. 

After obtaining the equation of linear 

regression, the researcher discovered the 

meaning of simple linear regression to know 

how significant is the ability to create media of 

conceptual application to students’ conceptual 

understanding. Table 4 shows that Ŷ =1.047 X 

– 4.36. The positive sign in coefficient 1.047 X 

shows that skills to create media is positively 

influential to students’ conceptual 

understanding. It was due to project based 

learning which involved students in discovering 

problems, deciding the core of problems, and 

solving the problems by producing the correct 

media based on the concept. Beside making the 

product, PjBL was initiated by inquiring 

concepts and problem solving. Dwi, et al (2013) 

conducted research and obtained that the 

strategy of problem based learning can improve 

students conceptual understanding. Then, tasks 

of making media was done individually and in 

groups. In group activities, students will have 

active communication and sharing of ideas 
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between group members. Later, it obtained 

clear media concept which made them 

understand the concept deeper. Purwati (2014) 

states that cooperative learning can improve 

students’ understanding.  

Besides, experiment class got project to 

make many media, like science comic, 

students’ worksheet, learning materials CD, 

herbarium, and properties for physics and 

biology. These tasks demanded deep 

understanding of students regarding the 

materials. Suhandi & Wibowo (2012) did a 

study regarding the effectiveness of 

multipresentation approach which involves 

factorial, mathematic, graphic, and animation 

representation which is then implemented in 

students’ media. In the other hand, online 

assessment and ICT test can improve the 

effectiveness of project based learning (Ravitz 

& Juliane, 2014).  

The next step was counting the coefficient 

correlation (rxy) and coefficient determination 

(r2). Based on Table 4, the value of coefficient 

correlation was 0.42. this positive score showed 

that there was a positive relation between the 

ability of creating media and students’ 

conceptual understanding. In other cases, 

coefficient determination of 0.18 or 18%, 

showing that 18% students conceptual 

understanding were caused by their ability in 

creating media, leaving 82% for other factors. 

This result is in line to Ulfah et al (2016) which 

did research and showed that conceptual 

understanding was influenced by students, 

teachers, and the environment. Kusuma & 

Subkhan (2015) state that discipline and 

learning motivation influence students 

conceptual understanding and learning 

outcome.  

CONCLUSION 

 

Based on the analysis, it can be concluded 

that PjBL is more effective to improve students’ 

conceptual understanding than direct lecture. It 

was supportd with gain test from the 

improvement of pretest and posttes score 

between experiment and control class. In this 

case, the improvement of the experiment class 

was 0.49 in medium category, and the control 

class was in 0.29 or low. In linear regression 

test, there was a significant influence of PjBL 

by creating many science learning media for 

performance assessment (X) to students’ 

conceptual understanding (Y). It showed that 

the higher the skills in making media, the 

higher the conceptual understanding of the 

students. It was strengthened by a coefficient of 

correlation in 0.42 (medium) and coefficient 

determination of 18%. It shows that 18% 

students conceptual understanding were caused 

by their ability in creating media, leaving 82% 

for other factors. 

The proposed suggestions from the 

researcher was the scheme of students exercise 

to make media should be given as an individual 

task. Thus, the portrayal of students’ 

conceptual understanding will be more valid. 

Besides, for the performance assessment, the 

products should be validated by experts instead 

of college students. Thus, to gain the validity, 

the instrument should not only in written test, 

but also performance test and students 

activities sheets. 
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